[Plasma membrane depolarization and activation of receptors for endogenous vasoconstrictors as possible mechanisms of potentiation of vasoconstrictive response to serotonin in traumatic shock in rats].
The goal of this work was to study possible mechanisms underlying the potentiation of vasopressor response to serotonin observed in traumatic shock. Experiments with isolated aorta and mesenteric artery of the rat showed that vasoconstriction is caused by the activation of 5HT2A receptors. Agonists of 5HT1B, 5HT1D, 5HT2B, and 5HT4 receptors induced vasodilation. Agonists of 5HT1A receptors had a dual effect determined by interaction with alpha1-adrenergic receptors and 5HT1A receptors. Plasma membrane depolarization with 15 mM KCl increased the vasoconstrictive force in response to serotonin. This effect was determined by the ability of KCl to activate voltage-gated calcium channels, as a result of which the intracellular calcium stores are replenished. Inhibition of serotonin response by ketanserin, a 5HT2A receptor blocker, did not depend on the presence of 15 mM KCl. Constriction in response to serotonin was potentiated after its addition to vessels preconstricted with noradrenaline or endothelin-1. The constriction response partially retained in the presence of 2 x 10(-7) M ketanserin, which completely suppressed the serotonin-induced constriction of dilated vessels both at normal membrane potential and after plasma membrane depolarization. It can be assumed that noradrenalin and endothelin-1 alter the characteristics of 5HT2A receptors and possibly 5HT1A receptors as a result of their heterodimerization with the receptors for these vasoconstrictive hormones or interreceptor interaction at the level of signaling systems. Along with the potentiating effect of KCl, this mechanism may underlie the enhancement of vasopressor response to serotonin in shock.